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(54) Dishwashing machine with drying fan 

(57) A dishwashing machine is described, compris- 
ing a Ian (1 2) to inhale from the wasNng chamber of the 
machine the air full of steam created by the washing of 
the crockery, and a hollow body (7) connected to said fan 
(12) for favouring the condensation of the steam con- 
tained in said air. According to the invention, means (7A) 



are provided to bring again in circulation some of the air 
that has already flown at least one time in said hollow 
body (7), so as to practically ok>tain a closed air circula- 
tion circuit. 
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Description 

The present invention refers to a disl^washing 
niachine vnth a drying fan as specified in the preamlt)le 
of Claim 1. 5 

As It is Icnown, some dishwashing machines are 
equipped with a fan for causing a forced air drculation 
inside the washing chamber; said fian is incorporated in 
some types of machine which provides for a strong final 
drying-cyde for the dishes and pots at the end of the io 
washing program. 

The actin of said fon is intended for improving the 
elimination of the steam, forming inside tlie washing 
chamt)er, for a better drying action than that obtained 
with more conventional solutions, which in fact foresee is 
that the crodcery should be left inside the machine for a 
certain time, during which the steam is partially removed 
through a "condensation effecf carried out by the wails 
of the chamber and partially by letting the steam to exit 
the washing chamber. 20 

According to the Italian Patent Application 
TOd2A122 a dishwashing machine is known, where the 
drying fan is housed in a container partialiy recessed in 
the machine door. Inside the door there is also a conduit 
which directly connects the rear side of said container 2s 
with an aperture in the lower side of door, through which 
the air inliated in the container is expelled in the external 
environment. In a possible embodiment of the invention, 
said conduit is shaped to promote the condensation 
process and collect the water resulting from such a con- 30 
densation. To this purpose, said conduit has a drainage 
hole connected with the inner side of the door, through 
which the condensation water flows directly bac)< to the 
washing chamber, and where in particular the drainage 
or vent hole has a valve device of the membrane-type, ss 

However, said Italian application only provides some 
principle indications concerning said arrangement, with- 
out any predse indication about the execution of the con- 
densation system, in order to avoid an always possible 
undestrabie leakage of condensation water outside the 40 
machine and a direct exhaustion of the drying air stiii rel- 
atively damp in the environment where the dishwasher 
is installed. This is not only an unpleasant situation but 
it may also cause deformations to the wooden decorating 
panels or to the furniture placed near the dishwasher. 4S 

The realization of a drainage hole witii valve on the 
inner side or the door of tfie machine is also a complica- 
tion for the door manufacturing, with the risk of water infil- 
tration in tiie door. 

A further inconvenience caused by the above solu- so 
tion is due to the fan size, which in ail known solution for 
dishwashers, is of tiie axial type, with a helical inpeller 
projecting from an electric motor. 

It is tiie object of the present invention to overcome 
said inconveniences and provide a dishwashing ss 
machine equipped with an improved drying circuit, which 
is really functional and of simple and compact design, so 
as to avoid the risk of water leakage and a direct flow of 



damp air towards the environment where tiie machine is 
installed. 

Said purposes are obtained according totite presem 
Invention by a dishwashing machine incorporating tiie 
features of the annexed claims. 

Further characteristics and advantages of ttie 
present invention will results in being dear from tiie fbl- 
fowing description and tiie annexed drawings, which are 
supplied only by way of non limiting example, wherein: 

- Rg. 1 shows schematically a section of the dish- 
washing machine according to tiie present inven- 
tion; 

- f=ig.2shcwsschematicallyin section and in view the 
fan unit of the dishwashing machine according to tiie 
present invention; 

- Fig. 3 shows schematically tiie drying circuit of tiie 
dishwashing machine according to the present 
invention; 

Fig. 4 shows schematically a detail of the drying dr- 
cuit of the dishwashing machine according to a pos- 
sible variant embodiment of the present invention. 

Some components of tiie dishwashing machine 
according to the present invention as mentioned in the 
following description are not shown in tiie figures, since 
they are relatively simple and known for themselves. 

Referring to Fig. 1, reference number 1 indkates a 
dishwashing machine according to the present invention 
as a whole. Number 2 indk»tes the wasNng chamber of 
ttie machine; number 3 a vent device usually provMed 
outside the washing chamber of tiie dishwasher, how- 
ever fitted witii an aperture connecting the internal part 
of the chamber with the outside. 

Number 4 indicates the machine loading door as a 
whde, which consists of an external shell 4A and an 
inner shell 4B of stainless steel, fbdng inside ttie cham- 
ber 2. 

A screw or scroll 5 of a centrifugal fan is located 
among the two shells 4Aand 4B of the door 4; tiie suction 
inlet of said scroll 5. shown more in detail witii reference 
to Rg. 2. communicates witii the chamber 2 ttirough an 
aperture being present on tiie inner shell 4B. To tills pur- 
pose a cover, indicated witii number 6, is provided and 
fastened on the inner shell 4B. which is provided witii 
some suction apertures adequately screened to hinder 
tiie water passage during the washing cydes. 

The delivery outiet of the scroti 5 is, viceversa. In 
communication with a condensation body, Indicated with 
number 7, which is also inserted between tiie two shells 
4A and 4B of the door 4. The body 7 and the scroll 5 are 
also connected to each other tiirough an external recir- 
culation conduit 7A. shown by a hatched line in the figure. 
The body 7 and the conduit 7A will be better described 
in detail witii reference to Rg. 3. 

The condensation body 7 has on its lower sKle a 
drainage hole for the condensation water, in communi- 
cation witii tiie external part of the door, since tiie inner 
shell 48 is open on its lower ski e. in particular, tiiis <train- 
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age aperture has been so shaped to let water dripping 
to fall over a front lip number 8 of the bottom of the cham- 
ber. Said lip 8 protrudes in the area extending under the 
inner shell 4B outside the chamber 2 and in the external 
environment Number 9 indicates a rubber gasket as s 
usually known, fastened to the lip 8 on the chamber bot- 
tom and interacting with the k>wer side of the inner shell 
4B . The rubber gaskets has suitable slots on its external 
side, for allowing the water collected on the lip 8 to flow 
back into the chamber. io 

The air circulation circuit will be described more in 
detail with reference to Rg. 3. 

Fig. 2 illustmtes the ventPatton unit of the dishwash- 
ing machine according to the present invention. The 
cited scrol) 5. which can be e.g.. of plastic material, is is 
fastened to the shell 4A with its suction inlet as shown 
schematically wltii number 10 and directed towards the 
inner shell 4B; said inner shell 48 has a relevant aperture 
on the chasrtoer 2 and is screened by the cover 6 as men- 
tnned above. The scroll 5 also has a side inlet not shown zo 
In Fig. 2, connected wiUi the conduit 7A shown in Fig. 3. 

The delivery outlet of the scroll, indicated with 
number 11, is directed downwards for its coupling with 
the condensation body 7, also fastened to the shell 4A. 

As said, the fan of the machine according to the 25 
present invention is of the centrifugal type, instead of the 
axial type, and the impeller is concerrtric to its motor. In 
fact, as it can be seen in Rg. 2, the fan impeller, indicated 
with 12. is conceived to have its electric motor, indicated 
with 1 3, arranged concentrically to it i.e. within the space so 
requirement of the impeller 1 2 itself (both the impeller 1 2 
and relevant blades 12A can be seen more in detail in 
Rg. 3). The motor 1 3 is obviously of the hygroscoplcally 
protected type. 

Such a solution, with a concentric and centrifugal ss 
fan, allows to greatly reduce the space requirement for 
the ventilation unit in any case, tills solution has a con- 
siderably smaller space requirement with respect to an 
axial fan of equivalent efficiency according to the know 
state of the art (type with a fan projecting from the motor). 4o 
It is also dear, according to another standpoint, that in 
the case of equivalent space requirement of a fan 
according to the known state of the art and a fan accord- 
ing to tiie present invention, the latter can ensure a 
higher effidency. 45 

Rgure 3 shows schematically the drying circuit of 
the machine according to the present invention. In said 
figure the same reference numbers of the previous fig- 
ures are used to indicate the same elements. 

The condensation body 7 which, as said, is located so 
between the inner shell 4B and the external shell 4 A of 
the door 4. is hollow inside, has a relatively restricted 
section and is advantageously realized in a single piece, 
e.g. of plastic material. 

Said body 7 is shaped so as to present a series of ss 
curves (four in the example shown, i.e. two atxve and 
two below) defining a tortuous air patiiway Said pathway 
has a cleariy bigger development, if compared to tiiat 



defined by the simple vertical and horizontal dimensions 
of the body 7. 

Reference number 15 indicates some condensation 
grids, located atong the air patiiway and fixed adequately 
on ttie body 7, ttirough which ttie air is forced to flow. In 
particular, saki grids 15 consist of pertbrated fbils or 
mesh in a material able to favour tiie condensation of ttie 
damp air Inhaled from inside the chamber 2. Said mate- 
rial couM advantageously be austenitic and/or non-mag- 
netic steel , in order to avokl possible oon'osion of ttie 
screens 1 5, such as stainless steel grade AtSI 304. 

Reference number 16 indicates a drainage hole 
being present on ttie kwver skieof the body 7. The body 
7, as 8ald« Is housed In the door 4 so as to be above ttie 
lower open area of the inner shell (48. Rg. 1), i.e. ttiat 
part of the door facing inside tiie washing charrber. In 
particular, ttie body 7 is anranged with ttie holes 16 
siightiy above the front lip 8 of the bottom of the washing 
chamber 2 (see Figure 1). 

Number 17 indicates some intermediate drainage 
holes, whose purpose is that of avoiding'the accumula- 
tion of the condensation water within ttie body 7. Saki 
intermediate holes cause all condensation water to be 
conveyed in ttie lower skle of the body 7. where the hole 
16 is located. 

Number 7A indicates ttie cited actemai conduit con- 
necting the body 7 to ttie fan scroti (not shown in fig. 3) 
to aUow air recirculation within the body 7. As it can be 
seen in fig. 3. said conduit 7A is schematk^aliy shown on 
ttie left of body 7, tiius connecting the latter witti the fan 
impeller 12. 

P indicates schematk»lly ttie crockery to be dried 
(which is, in ttie practice, contained in a proper basket, 
not shown), where the various arrows Nghlight ttie air 
patttway. 

The operation of the dishwashing machine accord- 
ing to ttie present inventkHi and of its relevant air circu- 
lation and condensation circuit is as follows. 

At the end of a washing cycle, in itself known, ttie 
fan 12*13 starts operating on command of the machine 
programmer (not shown for simplicity's sake) and 
reaches a predetermined speed. Thus, the hot air full of 
steam, which naturally tends to flow upwards in Uie 
chamber 2. is inhaled in ttie scroll 5 through the inlet 10 
and the apertures on ttie cover 6. As a result and still 
under the inhaling effect of the fan 12-13. cold dry air is 
inhaled from ttie outsMe in the chamber 2, ttirough ttie 
vent device 3. 

The air full of steam passes through ttie scroll 5 and 
is forced ttirough ttie delivery outiet 1 1 along the tortuous 
pathway defined by ttie curves of ttie body 7. When flow- 
ing ttirough the body 7, the air is forced through ttie grids 
1 5, which cause a fast condensatk>n of the steam con- 
tained in the air inhaled from the chamber 2. 

As it appears from the above description, it can be 
understood how the air inhaled from the chamber 2 
looses its dampness as long as it advances in the path- 
way defined within ttie body 7. till ttie air becomes prac- 
tically dry and steamless. 
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A nearly complete removal of the dampness con- 
tained in tlie air is obtained by recircufating the air by 
nteans of the external conduit 7A. tn other words, the 
conduit 7A ailows the air to flow several times in the path- 
way as defined within the body 7. 5 

The presence of the external conduit 7A also ailows 
to mix in the entry of the scroll S, or if prefenred of the 
body 7, the air full of steam from the chamber 2 with the 
air that has already undergone at least a first condensa- 
tion process (i.e. the air already flown once or more times 
in the body 7 and through the grids 1 5). 

It should also be noticed that according to the 
present invention, there is no substantial emission of the 
recirculating air in tiie environment outside the dish- 
washer, since this is hindered by the provision of proper 
means m correspondence with the drainage hole 16. 

Said means may consist for instance off a sponge 
element, located over the hole 16 which, by absorbing 
the condensation water collected in the body 7. hinders 
a substantial air flow to the external environment 

It should be mentioned at this point that also that tiny 
part of air possibly flowing out of the drainage hole 16 is 
in any case expelled within tiie machine. In the area 
which extends below the lower side of Une inner shell 4B; 
in other words ttte air eventually expelled through the 
hole 16 is not directed towards the front part of tiie dish- 
washing machine and tiie nearby furniture, thus obviat- 
ing to the problems mentioned at the beginning of the 
presentdesaiption. Therefore, the lower side of ttie door, 
in particular of the shell 4A. constitutes a screening ele- 
ment to avoid said risks. 

At the light of the above, it is dear that according to 
the present invention the aockery P will be dried by 
means of a practically closed air circulation a'rcuit. 

As said, water residues caused by the steam con- 
densation inside the body 7 are coliected by said sponge 
element and naturally drained away, littie by iittie, through 
the hole 16. 

Said residues flowing out from the hole 1 6 fall in par- 
ticular on tiie lip 8 and fiow back inside the washing 
chamber 2. tiirough the slots on tiie external side of the 
gasket 9. 

In a particularly advantageous embodiment, the 
dishwashing machine according to tiie present invention 
is provided with means for varying the rotary speed of 
the fan 12-13, for a controlled or partial steam emission 
from the chamber 2. 

In this case, tiie fan is initially moved at a relatively 
low speed (e.g. 1 200 rpm), so that during the most aitical 
initial drying step - where tiie steam concentration inside 
the chamber is higher - the steam outflow will be slow, in 
order to avoid a strong steam ejection and also dilute the 
steam inside tite chamber with fresh air gradually inhaled 
through tiie vent 3. In a second step, when most of the 
steam has been removed or diluted, said control means 
can let the fan to reach tiie rated speed (e.g. 2400 rpm), 
the commutation between the two speeds being control- 
led by the dishwasher timer. Obviously, more than two 
different speed phases can be foreseen. 



According to a more sophisticated embodiment, air 
humidity sensing means can be provided within tiie 
washing chamber, of known type (e.g. of tiie type used 
in laundry drying machines), so tiiattiie fan rotary speed 
is varied by tiie eledronic control system, just as a func- 
tion of the steam concentration within the washing cham- 
ber, as detected by said sensing means. 

Moreover, said sensing means can keep the drying 
system enabled as long as the air humidity does not go 
below a predetermined value, indicating a safe level for 
a good crockery drying result. 

The implementations of tiie invention deserved 
above are easy, especially in the case of dishwashers 
provided witii an electronic control system, for instance 
t>y means of a microprocessor programmed according 
to tiie fuzzy logic rules. 

It is however clear ttiat tiie implementation of the 
present invention can also apply to machines equipped 
wttii an electromechanical programmer, ttirough any 
loiown means. 

It has been practically proved tiiat the dishwashing 
machine according to tiie present Invention satisfies ttie 
intended purposes: in particular practical tests have 
proved that the crockery drying results are highly satis- 
factory witiiout any risk of emission of damp air and con- 
densation water to the external environment. 

The characteristics and tiie advantages of tiie dish- 
washing machine according to the present invention 
appear tiius clear from the above description. 

It is obvious ttiat many variants and changes are 
possible to ttie dishwashing machine described by way 
of example, witiiout departing from tiie novelty spirit of 
the innovative Mea. and it is also dear that in tiie practical 
emt)odiment of the invention, the conponente and mate- 
rials shown may differ from those described above and 
be replaced witti technical equivalent elements. 

In a possible variant embodiment tiie functions of 
tiie mentioned sponge element suitatsle to avoid airflow 
outside tiie body 7 can be replaced or integrated through 
a special drainage valve, of the type indicated with V in 
Fig. 4, located below tiie hole 16. 

Said drainage valve V consists in particular of a 
smalt rubber pipe with a lower lip dosure, in order to allow 
the flow from the top downwards. In presence of a mini- 
mum water cdumn, e.g. 20 mm, the lower lip opens and 
lets the water to flow out. Therefore, it is dear that in 
order to allow tiie airflow to pass through it a pressure 
equal to 20 mm water ootumn is needed (which is quite 
a respectful pressure and difficult to obtain witti the cfish- 
washer drying fan). 

According to another possible embodiment, an ade- 
quate small door can be provided as an alternative to the 
cover 6, e.g. with an electromagnetic aperture, of the 
type and operation as described in tiie above mentioned 
Italian patent application. 

The dimensions of tiie cover 6 could also be 
selected for allowing a direct access to tiie ventilation unit 
after its removal, whenever maintenance is required. 
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The configuration of the bocfy 7 and the development 
of its pathway may differ from the ones shown by way of 
example. For instance, the curves of the body 7 are 
shown in a vertical direction in the figure, but they could 
aiternativefy be directed horizontally (i.e. such an S). so 
as to favour a natural flowing of the condensation water. 

Similarly, the body 7 as a whole could differ from the 
one shown in the figure, e.g. have the Idnn of a paralle- 
pq;>edon, and be provided with intemal baffles to create 
a labyrinth pathway or have anyway a bigger develop- 
ment than the one defined by the simple overall dimen- 
sions of the body itself. 

The condensation grids 1 5 could be in different num- 
bers and positions from the ones shown in fig. 3 by way 
of exampla 

Finally, it is clear that the tan and the condensation 
body described above could also be housed in one of 
the washing chamber side walls, for instance near the 
vent device 3. 

Claims 

1. Dishwashing machine, comprising a fan (5,12,13) 
for inhaling from the washing-chamber of the 
machine the air full of steam aeated by the washing 
of the crockery, and a hollow body (7.7A) connected 
to said fon (5.12,13) and apt at favouring the con- 
densation of the steam contained in said air, char- 
acterized in that means (J A) are provided to bring 
again in circulation at least some of the air that has 
already f iown at least one time in said hollow body 
(7), so as to practically obtain a practically closed air 
circulation circuit 

2. Dishwashing machine, according to daim 1 , charac- 
terized in that said body (7) is shaped for defining a 
tortuous pathway, whose development is bigger than 
that defined by the overall dimensions of the txxiy 
itself (7), and that along said pathway one or more 
intermediate saeens (15) are provided, tor favour- 
ing the condensation of the steam contained in said 
air (15) forcibly flowing across them. 

3. Dishwashing machine comprising a fan (5,12.13) for 
inhaling from the washing cfiamber (2) of the 
machine the air full of steam aeated by the washing 
of the crockery, and a hoilow body (7,7A) connected 
to said fan (5.12.1 3) apt at favouring the condensa- 
tion of the steam contained in said air. characterized 
in that said body (7) is shaped for defining a tortuous 
pathway having a bigger development than that 
defined the overall vertical and/or haizontal dimen- 
sions of the body itself (7) and in that along said path- 
way one or more intermediate screens (15) are 
provided, for favouring the condensation of the 
steam contained in said air (15) forcibly flowing 
across them. 



1 0. Dishwashing machine, according to the at least one 
of the previous claims, characterized in that said fan 
(5,12,13) and said body (7) are both located in the 
door (4) between its external part (4A) and its inner 
shell (46), I.e. the part of the door which faces the 
inside of the washing chamber (2). 

1 1 . Dishwashing machine, according to claims 9 and 1 0. 
characterized in that said drainage aperture (16) is 
realized so as that the dripping of the condensation 
water falls on a front lip (8) of the bottom of said 
chamber (2), said lip (8) protruding out of the cham- 
ber (2) in the area extending below said inner shell 
(4B). 



4. Dishwashing machine, according to claim 3, charac- 
terized in that a conduit (7A) is provided, for a further 
connection between said fan (5,12,13) and said hol- 
low body (7). in order to bring back in circulation the 

5 air already flown at ieast one time in said hollow 
body, said conduit (7A) allowing to obtain a practi- 
cally dosed air circulation circuit. 

5. Dishwashing machine, according to claim 1 . charac- 
10 terized in tiiat said means comprise a conduit (7A) 

for a further connection between said fan (5,12,13) 
and said hollow body (7). 

6. Dishwashing machine, according to at least one of 
IS tiieprevfous claims, characterized in that the air exit- 
ing said further conduit (7A) is mixed in the entry of 
said body (7). or of the scroll (5) of said fan, with the 
air full of steam inhaled by said fan (5, 12,13) directly 
from the washing chamber (2) of the machina 

20 

7. Dishwashing machine, according to daim 2. charac- 
terized In that said body (7) is provided with a series 
of curves defining said tortuous pathway, said 
curves being in particular in the horizontal direction. 

25 I.e. as an S, to favour the natural ffow of the conden- 
sation water. 

8. Dishwashing rnachine, according to at least one of 
the previous daims. characterized in that said oon- 

30 densation screens conrprise grids ( 1 5), in a material 
being suitable to ^ur the condensation of the 
steam contained in the air inhaled from inside said 
chamber (2). such as a steel being austenrtic and 
non-magnetic. 

35 

9. Dishwashing machine, according to at least one of 
tile previous claims, characterized in that said body 
(7) has, in particular in its lower side, at least a drain- 
age hole (1 6) for the condensation water, means (V) 

40 being in particular assodated with said drainage 
aperture, for hindering a substantial emission of air 
in tiie environment outside the dishwasher 
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1 2. Dishwashing machine, according to claim 1 . charac- 
terized in that the impeller (12) of said fan (5»12,13) 
is concentric with respect to its motor (13), said 
nrxstor (1 3) being in particutar of the hygrosoopicaily 
protected type. $ 

13. Dishwashing machine, according to at least one of 
the pretnous daim, characterized in that means are 
provided to change the rotary speed of said fan 
(5J2,13), in particular with the purpose of allowing io 
a controlled or partialized steam emission from said 
chamber (2). 

14. Dishwashing machine, according to the previous 
claim, characterized in that -air humidity sensing is 
means are provided inside said chamber (2), the 
rotary motion of said fan (5,12,13) being controlled 

in particular through electronic control means, in 
function of the humidity or steam concentration 
inside said chamber (2) as detected by said sensing 20 
means. 

15. Method for drying the crockery in a dishwashing 
machine, wherein a fan (5.12.13) is provided to 
inhale from the washing chamber (2) of the nnachine 25 
the air full of steam created by the washing of the 
crockery, said air being in particular recirculated in 

a substantially closed circuit, characterized by the 
following steps: 

30 

• during the initial drying stepi the fan (5, 1 2. 1 3), 
which is in particular of the centrifugal type, is 
rotated to reach at least a first predetermmed 
speed rate (1200 rpm). so that sakf first speed 
causes a stow steam outflow to avoid a strong 3S 
ejection and also dilute the steam within the 
chamber with fresh air inhaled from the environ- 
ment; 

- in a subsequent drying step, when most of the 
steam has been removed from the chamber 40 
and/or diluted inside it the fan (5, 12.13) rotates 
at a second speed rate (2400 rpm), substan- 
liatly higher than said first speed rate. 

16. Method for the drying of crockery, according to the 4S 
previous daim, characterized in that the fan 
(5,12,13) is kept in operation as long as the air 
humidity detected through suitable sensing means 
does not go below a predetermined value. 
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